Short-term fibronectin treatment induces endothelial-like and angiogenic properties in monocyte-derived immature dendritic cells: involvement of intracellular VEGF and MAPK regulation.
Fibronectin (FN) is an extracellular matrix protein promoting cell proliferation, adhesion, and survival and is localized in the intimal layer of normal and atherosclerotic blood vessels. Dendritic cells (DCs) are potent antigen-presenting cells located in healthy and diseased intima, and thus may predispose arteries to atherosclerosis. Besides their pro-atherogenic activities DCs can promote neovascularization, by releasing pro-angiogenic mediators and/or by trans-differentiating into endothelial-like cells. Here, we investigated changes in morphology, function and angiogenic properties of monocyte-derived immature DCs (Mo-iDCs) after a short-term FN treatment and some of the signaling pathways involved in these processes. The cells were analyzed by time-lapse, confocal microscopy and flow cytometry. Within 90 min of re-plating, FN induced a swift morphologic transformation of most round iDCs into spindle-shaped iDCs (sp-iDCs). This was characterized by redistribution of mitochondria into dendritic spindles, decreased CD1c, and increased thrombomodulin (CD141) expression. Functionally, sp-iDCs acquired Ulex-europaeus-agglutinin-1 lectin binding, phagocytosis was decreased and intracellular (nuclear and cytosolic) vascular endothelial growth factor (VEGF) was increased. FN also induced ERK1/2 phosphorylation in round-iDCs, and p38MAPK phosphorylation in sp-iDCs. Inhibiting p38MAPK, but not ERK1/2, restrained the FN-induced transformation into sp-iDCs. Furthermore, FN-treatment of Mo-iDCs induced a paracrine angiogenic effect on endothelial tube formation, which was abolished by inhibiting ERK1/2 or VEGF. Inhibiting p38MAPK had no effect on endothelial tube formation. By contrast, in laminin-treated Mo-iDCs, which had round-shaped morphology, CD1c and CD141 expression was similar to control untreated cells, but intracellular VEGF levels were higher, and endothelial tube formation was an individual trait. We conclude that a short-term FN treatment induced angiogenic intracrine and paracrine properties in Mo-iDCs. This may act as an immediate protective mechanism to maintain vascular homeostasis. Moreover, inducing sp-iDCs by short term FN-treatment or ERK1/2 modulation might be considered as new approaches for regulating angiogenesis through the production/inhibition of pro-angiogenic mediators. Collectively, these findings may support a role for FN and Mo-iDCs in vascular function and angiogenesis.